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SEMICONDUCTOR MODULE AND METHODS FOR FUNCTIONALLY TESTING AND 
CONFIGURING A SEMICONDUCTOR MODULE 
5 

Background of the Invention : 
Field of the Invention : 
The present invention relates to a semiconductor module having 
a plurality of contact terminals which are used for external 

10 data interchange, address interchange and/or command 

interchange during normal operation of the semiconductor 
module and having at least one further contact terminal which 
is not used for external data interchange, address interchange 
and/or command interchange during normal operation of the 

15 semiconductor module. The present invention furthermore 

relates to methods for functionally testing and configuring a 
semiconductor module of this type. 

Semiconductor modules such as, for example, semiconductor 
20 memory chips are used in various module configurations. The 
module configurations differ in particular in the number of 
data lines that are used and are connected to data connection 
pads ("I/O pads") in order to achieve a system bus width of 
varying bit width depending on the application. The data 
25 connection pads are used, for example, for interchanging data 
between the module and a system controller. In the field of 
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semiconductor memory chips, in particular, there are what are 
referred to as x4 , x8 and xl6 module configurations that use 
4, 8 or 16 data lines per module for interchanging data. 

For the purpose of integration in a data processing system, 
semiconductor modules such as, for example, semiconductor 
memory chips are placed, for example, on a memory board (for 
example a "DIMM board") after being fitted in a housing 
("package"). If, by virtue of its basic configuration, a 
semiconductor module can be used in all x4 , x8 and xl6 module 
configurations and accordingly can be configured in terms of 
the data width, which means that, for example, an x4 or x8 
module configuration is provided, there are, in addition to 
contact terminals which are used for external data 
interchange, address interchange and/or command interchange 
during normal operation of the semiconductor module, 
correspondingly unused contact terminals or terminal pins ("no 
connects") which are not electrically connected to the chip 
("die") via a bonding wire within the module. The advantage 
of the wiring method is that no undesired parallel -path 
currents or leakage currents can flow. No function is 
assigned to contact terminals of this type for the specified 
function of the semiconductor module during normal operation. 



Semiconductor modules such as integrated memories, for example 
in the form of dynamic random access memories (DRAMs) , are 
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generally subjected to comprehensive functional tests during 
the fabrication process. These functional tests serve, inter 
alia, to identify defective memory cells, defective column 
lines or row lines or generally defective circuit sections. 
Additional operating modes that go beyond the method of 
operation of normal operation are usually implemented in terms 
of circuitry on the semiconductor module for checking, testing 
or configuration purposes. Circuits of this type may be, for 
example, self -test units, measurement circuits or 
configuration circuits which make it possible to generate 
electrical or other physical state parameters regarding the 
semiconductor module and communicate them to the user and, 
respectively, to configure the module. 

In the case of semiconductor memory components, the circuits 
for activating the modes are addressed, for example, by an 
appropriate signal code sequence in the "mode register set- 
mode, the signal code sequence being transmitted via the 
address contact terminals. Function parameters having any 
0 additional arguments are subsequently appended to the signal 
sequence. The test and configuration mode activation and the 
corresponding function codes are generally known only by the 
manufacturer of the components. It goes without saying that, 
by disclosing a second access code, the customer could be 
5 provided with a broader functionality and configurability than 
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has hitherto been possible using what is referred to as a mode 
register set or extended mode register set. 

The disadvantage of carrying out functional tests and 
configurations, respectively, in this manner is that the 
method of operation of the module in the application would be 
impaired if contact terminals which are essential for the 
method of operation of the module during normal operation were 
used otherwise for test or configuration purposes. On the 
other hand, it would be advantageous to carry out a functional 
test and, respectively, a configuration in proximity to the 
application during operation of the module in the application. 

Summary of the Invention : 

It is accordingly an object of the invention to provide a 
semiconductor module and methods for functionally testing and 
configuring a semiconductor module that overcome the above- 
mentioned disadvantages of the prior art devices and methods 
of this general type, which makes it possible to carry out a 
functional test and, respectively, a configuration of the 
module, even during normal operation of the module in the 
application, without thereby impairing the function of the 
module . 



2 5 With the foregoing and other objects in view there is 

provided, in accordance with the invention, a semiconductor 
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module. The module contains a plurality of contact terminals 
used for external data interchange, address interchange and/or 
command interchange during normal operation, and at least one 
further contact terminal not used for external data 
interchange, address interchange and/or command interchange 
during the normal operation of the semiconductor module. A 
main circuit is provided for testing the semiconductor module. 
The main circuit is connected to the further contact terminal 
and configured such that a mode of operation for ascertaining 
and outputting test information during the normal operation of 
the semiconductor module may be initialized and set through 
the further contact terminal. It being possible to 
simultaneously carry out data interchange, address interchange 
and/or command interchange during the normal operation of the 
semiconductor module through the contact terminals. 

In addition to a plurality of contact terminals which are used 
for external data interchange, address interchange and/or 
command interchange during normal operation of the module, the 
semiconductor module according to the invention has at least 
one further contact terminal which is not used for external 
data interchange, address interchange and/or command 
interchange during normal operation of the semiconductor 
module. The invention provides a circuit for testing and, 
respectively, configuring the semiconductor module, the test 
and configuration circuit is connected to the further contact 
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terminal and is configured in such a manner that a mode of 
operation for ascertaining and outputting test information 
and, respectively, for configuration during normal operation 
of the semiconductor module may be initialized and set via the 
further contact terminal. In this case, the test and 
configuration circuit is configured in such a manner that, 
during operation of the circuit, it is possible to 
simultaneously carry out data interchange, address interchange 
and/or command interchange during normal operation of the 
semiconductor module via the contact terminals. 



The invention thereby provides a semiconductor module, which 
makes it possible to carry out, in proximity to the 
application, a functional test and, respectively, a 
15 configuration even during normal operation of the module in 
the application. By suitable configuration of the test and 
configuration circuit and by communication of the circuit via 
the further contact terminal, which is not used for external 
data interchange, address interchange and/or command 
20 interchange during normal operation of the semiconductor 

module, it is possible to achieve the situation in which the 
function of the module in the application is not impaired 
thereby. In this case, the invention has the additional 
advantage that not only can the semiconductor module be tested 
25 and, respectively, configured at the wafer level but also when 
it has been packaged in the housing and applied to the 
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application it can be operated in parallel and simultaneously 
be subjected to a functional test and, respectively, a 
configuration in proximity to the application. In this case, 
parallel configuration operation has the advantage that it is 
possible to dispense with transmitting configuration data via 
the "normal" contact terminals and thus to dispense with 
interrupting a data, address or command sequence. 

in one embodiment of the method according to the invention, an 
input code evaluation is performed by interrogating the state 
of the further contact terminal, the evaluation being executed 
until an interrogated input code for initializing a test 
sequence or a configuration sequence matches a predetermined 
input code. By way of example, voltage values which have been 
applied to the further contact terminal are permanently 
evaluated in synchronism with a system clock. In this case, 
the further contact terminal is configured, for example, as 
"active high" as standard and should always be connected to a 
constant low level. The transmission of an input code signal 
sequence serves to authenticate subsequent test operation. 

If the result of the input code evaluation is positive, a 
function code evaluation is subsequently performed by 
interrogating the state of the further contact terminal. The 
function code evaluation is executed until an interrogated 
function code for setting a test sequence matches a 
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predetermined function code. Operating states of the 
semiconductor module during test operation or configuration 
operation may be influenced and set with the aid of the 
function code. This makes it possible to control specified 
measurement and control operations in the functional test and, 
respectively, to set configurations during configuration 
operation. During test operation, test information is 
subsequently output during normal operation of the 
semiconductor module . 

i 

in an embodiment which is advantageous in this regard, a 
parameter evaluation for executing a test sequence is 
subsequently performed between the function code evaluation 
and outputting of the test information (if the result of the 
function code evaluation is positive) by interrogating the 
state of the further contact terminal. This makes it possible 
to further influence operating states of the semiconductor 
module during the functional test or to further influence the 
execution of the test sequence. This may also be applied 
analogously to configuration operation of the module. 

In an advantageous embodiment of the invention, an output 
start command is decoded at the further contact terminal for 
the purpose of outputting test information and test 
information is subsequently output via another of the contact 
terminals until an output stop command is decoded at the 
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further contact terminal . The other contact terminal may be 
configured, for example, as a second further contact terminal, 
which is likewise not assigned a function for the specified 
function of the semiconductor module during normal operation. 

in another embodiment, the other contact terminal may be 
configured as a "normal" contact terminal, which is used, for 
example, for address interchange during normal operation of 
the semiconductor module. In this case, test information is 
) in particular output toward the outside when the address 

terminal is not required in the meantime for normal operation. 
The use of a plurality of contact terminals of this type makes 
it possible to momentarily broaden the data bus width in a 
targeted manner for the purpose of driving out test 
15 information. 

in an advantageous embodiment of the semiconductor module 
according to the invention, the test and configuration circuit 
contains a first reception circuit, which may be connected to 
20 the further contact terminal and may be used to receive and 

decode an input code sequence for initializing a test sequence 
or a configuration sequence. A second reception circuit, 
which may be used to receive and decode a function code 
sequence for setting a test sequence or a configuration 
25 sequence, may likewise be connected to the further contact 
terminal. In this case, the second reception circuit is 
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released by the first reception circuit, once the input code 
sequence has been received and decoded, for the purpose of 
receiving the function code sequence. Once the function code 
sequence has been received and decoded, the second reception 
circuit sets a mode of operation for ascertaining and 
outputting test information and, respectively, for 
configuration during normal operation of the semiconductor 
module. The cascade-like configuration of the reception 
circuits makes it possible to sequentially evaluate the input 
code and function code in a comparatively simple manner in 
terms of circuitry. 

According to one embodiment of the invention, the further 
contact terminal, via which the input code sequence is 
transmitted, is configured not only as an «input pin" but also 
as an "output pin" . An output circuit for outputting test 
information which has been ascertained is accordingly likewise 
connected to the further contact terminal. The output circuit 
is furthermore connected to a measurement circuit, which is 
used for ascertaining test data regarding the method of 
operation of the semiconductor module. Therefore not only are 
the code sequences transmitted to the semiconductor module via 
the further contact terminal but the test data which have been 
ascertained are also transmitted toward the outside via the 
further contact terminal. 
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in an alternative embodiment thereto, the output circuit is 
connected to a second further contact terminal, which is 
likewise not assigned a function for the specified function of 
the semiconductor module during normal operation. In this 
case, the output circuit outputs, toward the outside via the 
second further contact terminal, the test data which have been 
ascertained by the measurement circuit. This makes it 
possible for one or more additional pure output pins to be 
released in order to permanently drive test data (to be 
output) until the further contact terminal acting as the input 
pin receives a stop command or becomes inactive, with the 
result that the function of the test operation and the process 
of driving the test data are terminated. One or more output 
pins of this type may also, as described above, be configured 
as "normal" contact terminals, for example for the purpose of 
transmitting addresses. In this case, the data bus width may 
advantageously be broadened momentarily for the purpose of 
driving out test information. 

in accordance with an added embodiment of the invention, the 
first reception circuit contains a first shift register 
connected to the further contact terminal for serially 
receiving input code signal sequences, a first register 
circuit for storing a digitally coded input code, a first 
comparison circuit connected to and comparing contents of the 
first shift register and of the first register circuit, and 
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a first enable circuit connected to the further contact 
terminal and to the second reception circuit. The first 
enable circuit being driven by the first comparison circuit. 

in accordance with a further feature of the invention, the 
main circuit contains a sub-circuit being a measurement 
circuit for ascertaining test data regarding a method of 
operation of the semiconductor module or a configuration 
circuit for configuring the semiconductor module. The second 
reception circuit contains a second shift register connected 
to the first reception circuit and serially receiving function 
code signal sequences, a second register circuit for storing 
digitally coded function codes, a second comparison circuit 
connected to and comparing contents of the second shift 
register and of the second register circuit, and a second 
enable circuit coupled to the further contact terminal and to 
one of the measurement circuit and the configuration circuit. 
The second enable circuit being driven by the second 
comparison circuit. 

in accordance with another feature of the invention, the 
measurement circuit for ascertaining test data regarding the 
method of operation of the semiconductor module contains a 
third shift register coupled to the further contact terminal 
and serially receiving parameter signal sequences for 
executing a test sequence, a control unit connected to the 
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third shift register and to the second reception circuit, and 
a measurement unit connected to and controlled by the control 
unit and measuring electrical parameters for ascertaining test 
data regarding the method of operation of the semiconductor 
module . 

in accordance with another feature of the invention, the 
configuration circuit for configuring the semiconductor module 
contains a third shift register connected to the further 
contact terminal and serially receiving parameter signal 
sequences for executing a configuration process, a control 
unit connected to the third shift register and to the second 
reception circuit, and a configuration register connected to 
the control unit and storing configuration settings. 

in accordance with a further added feature of the invention, a 
measurement circuit is provided for ascertaining test data 
regarding a method of operation of the semiconductor module. 
An output circuit is coupled to the further contact terminal 
and to the measurement circuit. The output circuit outputs 
the test data that have been ascertained toward an outside 
through the further contact terminal. 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 
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Although the invention is illustrated and described herein as 
embodied in a semiconductor module and methods for 
functionally testing and configuring a semiconductor module, 
it is nevertheless not intended to be limited to the details 
shown, since various modifications and structural changes may 
be made therein without departing from the spirit of the 
invention and within the scope and range of equivalents of the 
claims . 

The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
accompanying drawings . 

Brief Description of the Drawings : 

Fig. 1 is a block diagram of a semiconductor module having 
various contact terminals ; 

Figs. 2A and 2B are signal diagrams for operating a 
semiconductor module according to the invention; 



Fig. 3 is an illustration of a temporal sequence of various 
modes of operation during a functional test of a semiconductor 
2 5 module according to the invention; 
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Fig. 4 is an illustration of a temporal sequence of various 
m odes of operation during a functional test of a semiconductor 
module according to the invention; 

5 Fig. 5 is a flowchart of a method according to the invention 
for functionally testing and, respectively, configuring a 
semiconductor module according to the invention; and 

Fig. 6 is a block circuit diagram of a semiconductor module 
10 according to the invention. 

n^r-i ption of the Preferred Embodiments: 

Referring now to the figures of the drawing in detail and 
first, particularly, to Fig. 1 thereof, there is shown 
1S diagrammatically an illustration of a semiconductor module 1 
having various types of contact terminal. Data terminals DQ 
are used for external data interchange, for example between a 
non- illustrated controller and the semiconductor module 1. 
Address terminals ADR and command terminals CMD are used for 
20 address interchange and command interchange, respectively, 
between the semiconductor module 1 and the aforementioned 
controller, for example. The semiconductor module 1 has 
further contact terminals NC which are not used for external 
data interchange, address interchange and/or command 
25 interchange during normal operation of the semiconductor 

module. These contact terminals NC constitute terminal pins 
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that are not used for actual normal operation of the 
semiconductor module. In the case of conventional 
semiconductor modules, terminals of this type are often 
referred to as «no connects" which are not electrically 
connected to the "die" via a bonding wire within the module, 
in the semiconductor module 1 shown in Fig. 1. a contact 
terminal CK is furthermore provided for the purpose of 
receiving a clock signal. 

0 Figs. 2A ( 2B shows signal diagrams for operating a 

semiconductor module according to the invention. An upper 
part of the signal diagram shown in Fig. 2A illustrates the 
clock signal CLK, which is received at the contact terminal CK 
shown in Fig. 1. A lower part of the signal diagram shown in 
L5 Fig. 2A shows a signal profile of a signal at one of the 

contact terminals NC shown in Fig. 1. Signals, the voltage V 
of which varies with time t, are respectively illustrated. 



in this application example, a mode of operation for 
ascertaining and outputting test information during normal 
operation of the semiconductor module is initialized and set 
the contact terminal NC shown in Figs. 2A, 2B. This 
:ample and the following figures and embodiments may also be 
analogously applied to configuration or initialization 
operation, in which corresponding signal sequences for 
initializing and transmitting configuration sequences and 



20 



via 
ex 
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parameters, respectively, are applied, for example for the 
purpose of setting an operating voltage of the module. 

The contact terminal NC is initially ready to receive. When a 
5 signal sequence is applied to the terminal NC, an input code 
evaluation is first performed by interrogating the state of 
the contact terminal NC. The evaluation is executed until an 
interrogated input code for initializing a test sequence 
matches a predetermined input code. In the simplest case, the 
10 input code signal sequence assumes the states »!'< and »0« in 
this case. However, the input levels may also be coded by n- 
tuple multilevel multiplexing. If the result of the input 
code evaluation is positive, a function code evaluation is 
subsequently performed by interrogating the state of the 
15 contact terminal NC. The function code evaluation is executed 
until an interrogated function code for setting a test 
sequence matches a predetermined function code. In the 
simplest case, the function code sequence also assumes the 
states "1" and "0". Test information is subsequently output, 
20 for example via another of the terminals NC, the terminal NC 
changing to reception readiness again for the purpose of 
receiving the code sequences shown in Fig. 2A. This also 
occurs analogously after configuration operation has been 
terminated. 



25 
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Fig . 2B shows a further signal diagram similar to the signal 
diagram shown in Fig. 2A. In contrast to Fig. 2A, once the 
result of the function code evaluation is positive, a 
parameter evaluation is subsequently performed in the 
exemplary embodiment shown in Fig. 2B. it being possible to 
further influence the execution of a test sequence in a 
targeted manner by transmitted function parameters (likewise 
having the states "1" and "0" in the simplest case) . The 
parameter evaluation is likewise performed by interrogating 
the state of the contact terminal NC. Following the function 
parameter evaluation, test information is subsequently output 
during normal operation of the semiconductor module, for 
example via a further one of the contact terminals NC, the 
contact terminal NC shown in Fig. 2B changing to reception 
readiness . 

Fig . 3 shows an illustration of a temporal sequence of various 
modes of operation during the functional test, the 
illustration being intended to show once again the functional 
, test sequence described with reference to Fig. 2A, 2B. The 
input code, function code and parameter evaluations already 
described are effected during input operation via one of the 
terminals NC of the semiconductor module 1 shown in Fig. 1. 
Output data for transmitting test information to outside the 
5 semiconductor module 1 are subsequently transmitted during an 

Tn hhis case it is possible to use the 
output operation. In this case, ±<- r 
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same contact terminal NC as was also used for input operation 
or else a further one of the contact terminals NC, which in 
this case acts as an exclusive output pin. It is furthermore 
conceivable for an output operation to be implemented via one 
S of the contact terminals ADR, CMD or DQ that is not being used 
in the meantime for normal operation of the semiconductor 
module 1 . 

Fig . 4 shows a further illustration of a temporal sequence of 
10 various modes of operation during a functional test of the 
semiconductor module according to the invention, the 
illustration showing separate input operation via contact 
terminal NCI and output operation via contact terminal NC2 . 
Following the parameter evaluation, an output start command, 
15 which is decoded at the contact terminal NCI, is transmitted 
for the purpose of outputting test information. Output data 
for transmitting test information are subsequently transmitted 
via the contact terminal NC2 until an output stop command is 
decoded at the contact terminal NCI. One or more further 
20 contact terminals (contact terminal NC2 in the present 
exemplary embodiment) are thus released via the contact 
terminal NCI, the further contact terminals being able in 
principle to drive analog or digital data out of the 
semiconductor module over an arbitrary period of time as long 
25 as outputting is not terminated via the terminal NCI. 
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Fig. 5 shows a flowchart of a method according to the 
invention for functionally testing and, respectively, 
configuring a semiconductor module according to the invention, 
the flowchart once again illustrating the above-described 
5 sequences and code evaluations. In the initial state, the 
contact terminal NCI is ready to receive an input code 
sequence. As soon as a signal sequence is received, an input 
code evaluation (state 101) is performed. If the result of 
the input code evaluation is positive, a function code 
10 evaluation (state 102) is subsequently performed. If the 
evaluation is incorrect, resetting to the initial state is 
effected. If the result of the function code evaluation is 
positive, a parameter evaluation (state 103) is subsequently 
performed. 



15 



There is then a choice of two alternative concepts for 
outputting test information. In a first embodiment, the same 
contact terminal NCI as was used to transmit the code 
sequences is changed to an output pin (state 105) for a 
20 certain amount of time for the purpose of outputting test 

information. In another embodiment, an output start command 
is issued at the contact terminal NCI (state 104), whereupon 
corresponding output data are continuously output at the 
contact terminal NC2 until a stop command is detected at the 
25 terminal NCI (states 106, 107) . 
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in configuration operation, in contrast, no information is 
driven toward the outside; rather, following the function code 
evaluation and parameter evaluation, the module is configured 
(state 108) with or without corresponding parameters. In this 
case, for example, configuration values are written to a 
corresponding configuration register. 

Fig . 6 shows an embodiment of a circuit configuration of a 
semiconductor module according to the invention, it being 
possible to use the circuit configuration to carry out a 
functional test and configuration of the semiconductor module 
in parallel with normal operation of the latter. The circuit 
configuration shown in Fig. 6 is connected to the contact 
terminals NCI , NC2 and NC3 that are not used for external data 
interchange, address interchange and/or command interchange 
during normal operation of the semiconductor module. The 
contact terminal NCI is connected to an input receiver 11 and 
to an output driver 12. The contact terminals NC2 and NC3 are 
connected to output drivers 13 and 14, respectively. The test 
and configuration circuit, which is connected to the contact 
terminal NCI , has a first reception circuit 2, a second 
reception circuit 3, a measurement circuit 4, 6, a 
configuration circuit 4, 7 and an output circuit 5. 

i The reception circuit 2 contains a first register in the form 
of a shift register 21, which is connected to the contact 
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terminal NCI via the corresponding input receiver 11. Input 
code signal sequences are received serially by the shift 
register 21. A digitally coded input code is stored in a 
first register circuit 22. The first shift register 21 and 
the first register circuit 22 are connected to a first 
comparison circuit 23, which is used to compare the contents 
of the shift register 21 and of the register circuit 22. A 
first enable circuit 24 in the form of an AND gate is 
furthermore provided, the AND gate 24 is connected to the 
contact terminal NCI and to the second reception circuit 3. 
in this case, the gate 24 is driven or released by the 
comparison circuit 23. The shift register 21 is stopped via 
the comparison circuit 23 following release of the gate 24 and 
it is reset in the event of incorrect code transmission. 

An input code evaluation is thus performed in the reception 
circuit 2 by interrogating the state of the contact terminal 
NCI, the gate 24 effecting a release if an interrogated input 
code matches a predetermined input code stored in the register 
circuit 22. A test sequence or configuration sequence to be 
subsequently implemented is initialized thereby. 

The second reception circuit 3 contains a second register in 
the form of a shift register 31, which is connected to the 
i first reception circuit 2 via an AND gate 35. In this case, 
the shift register 31 serially receives function code signal 
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sequences that are applied to the terminal NCI and are 
switched through via the gate 24 . A second register circuit 
32 serves to store digitally coded function codes. An option 
code, which can be used to select a defined type of test 
5 sequence or configuration sequence, is stored, for example, at 
bit position 321. The number of parameter values to be 
expected is stored at bit position 322 and a bit counter 
parameter value is stored at bit position 323. A second 
comparison circuit 33 serves to compare the contents of the 
10 shift register 31 and of the register circuit 32. As in the 

reception circuit 2, a second enable circuit 34 in the form of 
an AND gate is provided, it being possible for the enable 
circuit 34 to be connected to the contact terminal NCI via the 
gate 24 and, on the other hand, to the circuit 4. The enable 
15 circuit 34 is driven and released by the comparison circuit 
33 . 

If the result of the input code evaluation in the reception 
circuit 2 is positive, a function code evaluation is 
20 accordingly performed in the reception circuit 3 by 

interrogating the state of the contact terminal NCI. The 
function code evaluation is carried out until an interrogated 
function code for setting a test sequence or configuration 
sequence matches a function code stored in the register 32, 
25 that is to say the gate 34 is released. 
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The measurement circuit 4, 6 serves to ascertain test data 
regarding the method of operation of the semiconductor module. 
It contains a third register in the form of a shift register 
41, which may be connected to the contact terminal NCI via the 
5 gates 24 and 34 and serves to serially receive parameter 

signal sequences which are used for executing a test sequence. 
Provision is furthermore made for a control unit 42, which is 
connected to the shift register 41 and to the second reception 
circuit 3 or the register circuit 32 thereof. The control 
10 unit 42 is used in this application to control a measurement . 
unit 6, which is used in this case to measure and ascertain 
electrical parameters for ascertaining test data regarding the 
method of operation of the semiconductor module. 

15 The configuration circuit 4, 7 serves to configure the 

semiconductor module. It too contains the third register in 
the form of the shift register 41, which may be connected to 
the contact terminal NCI via the gates 24 and 34 and serves to 
serially receive parameter signal sequences which are used in 
20 this application for executing a configuration sequence. In 
this application, the control unit 42 drives a configuration 
register 7 for storing configuration settings, in particular a 
mode register or extended mode register of the semiconductor 
module (MRS or Extended MRS Register) . 

25 
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Th e „ s .« t unit . i= —a - the output circuit S. 
wh ich has a result register .1. a counter renter ». an 

M an d also a switch 54. Via the 
analog/digital converter 53 and 

• c , ne test data that have been ascertained by 
output circuit 5, the test oat 

fi are output toward the outside via one 
5 the measurement unit 6 are outpu 

■ t in the case of the contact terminal 
of the contact terminals. In the ca 

output circuit S is connect to the terminal — 

• wsr. 61 In an alternative 
Bhown by a dashed line in Fig. 6) . m . 

10 embodiment, the output circuit S is connected to the contact 
terminals N C 2 and KC3 . « would alec be conceivable in this 

s to be connected instead to a 
case for the output circuit 5 to be 

i for- example an address terminal 
-normal" contact terminal, for example 

. . 0 *-r> drive out test 

, n r h ^ mP i n which an address 
15 data toward the outside in periods o£ time 

is not being read into the semiconductor module. 

x. ks m.kes it possible to switch in the 
in this case, the switch 54 makes P 

enalog/digital converter S3, with the result that the output 
dat a toward the outside via the contact terminal 

Both the control unit „ and the counter register 62 or the 

. ■ t 5 ar e driven by the register circuit 32 o£ the 
output circuit S are ariv 

25 .ception circuit 3. Xn this case, the parameter 

bit position 3 22 o £ the control unit « indicates the length 
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of time for which a parameter sequence is read in at the 
terminal NCI via the register 41. The parameter value stored 
at bit position 323 indicates to the output circuit 5 or to 
the counter register 52, respectively, the length of the test 
result read out by the measurement unit 6. In a manner 
dependent thereon, the result register 51 is driven by the 
counter register 52. A functionality is thus implemented, in 
accordance with which the reception circuit 3, following 
detection of the function code, enables the output circuit for 
the purpose of outputting the test data which have been 
ascertained or the test circuit as a whole enables the output 
circuit for the purpose of outputting the test data which have 
been ascertained. 
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